Nitric Oxide Produced by Macrophages Inhibits Adipocyte Differentiation and Promotes Profibrogenic Responses in Preadipocytes to Induce Adipose Tissue Fibrosis.
Fibrosis of adipose tissue induces ectopic fat accumulation and insulin resistance by inhibiting adipose tissue expandability. Mechanisms responsible for the induction of adipose tissue fibrosis may provide therapeutic targets but are poorly understood. In this study, high-fat diet (HFD)-fed wild-type (WT) and iNOS(-/-) mice were used to examine the relationship between nitric oxide (NO) produced by macrophages and adipose tissue fibrosis. In contrast to WT mice, iNOS(-/-) mice fed an HFD were protected from infiltration of proinflammatory macrophages and adipose tissue fibrosis. Hypoxia-inducible factor 1α (HIF-1α) protein level was increased in adipose tissue of HFD-fed WT mice, but not iNOS(-/-) mice. In contrast, the expression of mitochondrial biogenesis factors was decreased in HFD-fed WT mice, but not iNOS(-/-) mice. In studies with cultured cells, macrophage-derived NO decreased the expression of mitochondrial biogenesis factors, and increased HIF-1α protein level, DNA damage, and phosphorylated p53 in preadipocytes. By activating p53 signaling, NO suppressed peroxisome proliferator-activated receptor γ coactivator 1α expression, which induced mitochondrial dysfunction and inhibited preadipocyte differentiation in adipocytes. The effects of NO were blocked by rosiglitazone. The findings suggest that NO produced by macrophages induces mitochondrial dysfunction in preadipocytes by activating p53 signaling, which in turn increases HIF-1α protein level and promotes a profibrogenic response in preadipocytes that results in adipose tissue fibrosis.